We report a new value for the universal gas constant R: 8.314471+ 0.000014 J mol ' K '. The standard error of R has been reduced by a factor of 5, to 1.7 ppm. R was determined from the speed of sound in argon contained within a thick, spherical shell at the temperature of the triple point of water T&. The volume of the shell was measured by our weighing the mercury required to fill it at T&. The molar mass of the argon was determined relative to that of a standard with accurately known chemical and isotopic composition by use of speed-of-sound data. 
R. S. Davis
Length and Mass Division, National Bureau of Standards, Gaithersburg, Maryland 20899 (Received 6 November 1987) We report a new value for the universal gas constant R: 8.314471+ 0.000014 J mol ' K '. The standard error of R has been reduced by a factor of 5, to 1.7 ppm. R was determined from the speed of sound in argon contained within a thick, spherical shell at the temperature of the triple point of water T&. The volume of the shell was measured by our weighing the mercury required to fill it at T&. The molar mass of the argon was determined relative to that of a standard with accurately known chemical and isotopic composition by use of speed-of-sound data.
PACS numbers: 06.20.Jr, 07.20.Dt, 43.85.+f, 44.60.+k With readily available technology (e.g. , triple-point cells and platinum resistance thermometers), it is possible to define and to reproduce states of particular temperatures with much greater precision than it is possible to measure the fundamental statistical mechanical quantities characterizing such states (e.g. , the average kinetic energy E in a degree of freedom, or the derivative of the internal energy with respect to the entropy at constant volume). Accordingly, the International System of Units (SI) defines temperature as an independent physical quantity and the kelvin (K) as the unit of that quantity. Capsule platinum resistance thermometers were calibrated at T, and then inserted in the enclosed acoustic apparatus.
(See Fig. 1.) ' The resonance frequencies fp"of the first five radial modes (designated 0,2-0,6) were determined from measurements of the in-phase and quadrature voltages produced by the detector transducer as a function of the frequency of the drive transducer. The data spanned the frequency range 2.5-9.5 kHz and the pressure range and recent redeterminations of the interatomic potential for argon. ' The 
